Case
A 72-year-old woman, who had a history of upper midline incision for patch repair of perforated peptic ulcer 30 years ago, was admitted to the surgical ward through the emergency department (ED) in June 2005 for abdominal pain and left lower quadrant abdominal mass. The pain and the mass disappeared after admission. Colonoscopy did not reveal any abnormality. She presented to the ED again one month later with intermittent colicky abdominal pain for two days. She had one episode of vomiting of undigested food. She also had mild diarrhoea with loose stool. The abdominal examination revealed an obese abdomen with an old upper mid-line scar. A tender 5 cm diameter left lower quadrant mass was palpable. The rectal examination showed no abnormality except for a 2 cm diameter extrinsic mass, which was later shown by emergency ultrasound to be a uterine fibroid.
The abdominal radiograph revealed loops of dilated small bowel. Emergency ultrasound with a 4 MHz curvilinear transducer identified the mass to be a 5 cm diameter hernial sac within the abdominal wall ( Figure 1 ). The edge of the sac was well delineated. A loop of bowel was seen protruding from an abdominal wall defect. The herniated bowel was surrounded by a rim of fluid. No active peristalsis of the herniated bowel was detected. No further sliding of bowel was observed with Valsalva manoeuvre, straining, or cough. Loops of dilated fluid filled bowels were also identified within the peritoneal cavity. Further scanning with a 7 MHz linear transducer demonstrated the hernial sac to lie between the external and internal oblique muscles ( Figure 2 ). Power Doppler showed positive blood flow within the herniated bowel.
The patient was admitted to the surgical department with a provisional diagnosis of 'intestinal obstruction − incarcerated Spigelian hernia'. Urgent computed tomography (CT) of the abdomen confirmed the ultrasound finding of incarcerated Spigelian hernia with dilatation of the proximal small bowel (Figure 3) . Laparotomy was done. The herniated bowel was reduced and the abdominal wall defect repaired.
Discussion
Spigelian hernia was named to honour the Flemish anatomist, Adriaan van der Spigel (1578-1625) who first described the semilunar line. This is the line forming and marking the transition from muscle to aponeurosis in the transversus abdominis muscle. In 1764, Klinkosch was the first to definitely describe a Spigelian hernia. This is a hernia through the Spigelian aponeurosis, which is limited laterally by the semilunar line and medially by the lateral edge of the rectus muscle. Spigelian hernia seldom occurs above the umbilical line. Most hernias occur at the level of the semicircular line of Douglas (the free lower margin of the posterior rectus sheath), which was described by Spangen as the Spigelian hernia belt. 1 The hernia usually penetrates both the transversus abdominis and internal oblique muscles and expands in the space between the internal and external oblique muscles. The space is largest laterally, so large Spigelian hernias expand lateral to the Spigelian aponeurosis. The hernial orifice is usually small but well defined and has fibrous and inelastic edges. This largely explains why the risk of incarceration is high in Spigelian hernia. Spigelian hernia is rare and accounts for only 2% of abdominal wall hernia. 2, 3 It is normally acquired and is found most frequently in adults although cases of paediatric Spigelian hernia have been reported. 4, 5 There is no gender difference in Spigelian hernia.
Unlike most other types of abdominal hernia which lie in the subcutaneous layer, the interparietal location of Spigelian hernia makes it more difficult to be detected. The hernia has often been called occult or masked. It is often missed or misdiagnosed as painful conditions like appendicitis, diverticulitis, non-specific abdominal pain; or abdominal mass like lipoma, abscess, seroma, haematoma or malignant implant. [6] [7] [8] [9] This is well illustrated by our case in which the diagnosis was missed at the first admission. As expected, it presents emergently with incarceration or strangulation in up to 24% of cases. 1 Bedside ultrasound has long been an important diagnostic tool for emergency physicians concerning abdominal pain and abdominal mass. It is also an invaluable diagnostic tool in both palpable and nonpalpable Spigelian hernias. Ultrasonography was considered to be the gold standard for Spigelian hernia in some. 1, [5] [6] [7] Scanning is performed with a high frequency linear transducer. The diagnosis is based on the demonstration of the hernial orifice as a defect in the Spigelian aponeurosis, and an intramurally located sac with its content. In the case of a reduced hernia, provocative techniques can be performed under real time scanning. These include the Valsalva manoeuvre, upright positioning, the coughing manoeuvre, and partial sit-ups. Intraperitoneal content protrusion through the hernial orifice can be observed in real time.
Concerning sonographic signs of incarceration, Rettenbacher et al did a detailed study on 149 consecutive abdominal wall hernias. 10 The investigators claimed free fluid in the hernial sac, bowel wall thickening in the hernia, fluid in the herniated bowel loop, and dilated bowel loops in the abdomen to be accurate signs of incarceration. They suggested that the presence of blood flow in the contents of a hernia could not exclude incarceration because most incarcerated hernias (78%) had detectable blood flow on color Doppler sonography. Their study also showed that the absence of peristalsis should not be considered a sign of incarceration because non-incarcerated hernias did not show peristalsis in a relatively high percentage of patients. However, if peristalsis is present in an incarcerated hernia on sonography, bowel resection at surgery is probably not necessary.
Real time ultrasound can also help in guiding manual reduction of Spigelian hernia. 11, 12 The hernial orifice is frequently small and not palpable. The lateral expansion of the hernia causes eccentric location of the hernial orifice. These factors probably explain why the hernial orifice is frequently located in a vastly different position from what is suspected by the clinician based on physical examination alone. Ultrasound helps to identify the orifice and guides the application of pressure towards the right direction. Reduction of the contents can be observed in real time. Bilateral Spigelian hernias have been reported. 1 Ultrasonography helps to identify occult contralateral hernias.
Computed tomography can also be used to diagnose Spigelian hernia. 1, 8 The hernial orifice, the sac and the contents can be demonstrated. Comparing with ultrasonography, CT images are easier to interpret for most clinicians. However, CT is more expensive, more time consuming, more invasive and usually less available. CT also lacks the real time and dynamic scanning capabilities of ultrasonography.
In conclusion, as shown by our case, Spigelian hernia can be difficult to diagnose clinically. High-resolution ultrasonography with its versatility, real-time capability, portability and low cost can be an effective and helpful method in the diagnosis of this uncommon hernia. In patients with non-specific lower abdominal complaints with or without a mass in the area of the Spigelian aponeurosis, ultrasound examination on an emergency basis can be helpful.
